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1987 RESEARCH HIGHLIGHTS 
Direct Drilling 
( 1) 
( 2) 
Continuous Cropping 
* The poor yielding "district practice" continuous cropping was 
instantly improved by one years direct drilling on heavy soil at 
Merredin. 
* After 10 years Hoegrass® resistance has developed in ryegrass 
at Esperance and Mt Barker, and in wild oats at Avondale and 
Merredin. 
Rotational Cropping 
* Direct drilling with a cultivation depth modified combine 
increased wheat yield over a standard combine by 80 kg/ha per cm 
of depth the front tines worked at (Esperance and Wongan Hills). 
* 
* 
CDM combine was again very effective in reducing Rhizoctonia 
patch. 
Wheat (after pasture) gave a 1.3 t/ha_response to scarifying. 
Deep Ripping 
* 
* 
* 
* 
* 
* 
1.5 tonne/hectare wheat response to ripping Wongan loamy sand (in 
three trials). 
Residual response of > 0.5 t/ha in four Wongan trials (one 
trial 1.0 t/ha residual response). 
Average 1.1 t/ha response over three trials in the West 
Moora/Dandaragan area to rip 40 cm. Doubling the tine spacing 
required 60% deeper working to get equal yield. 
2.0 t/ha response on Elphin series grey sand over gravel on WHRS. 
0.5 t/ha wheat response to scarifying on previously ripped 
country at Naraling, and a 0.35 t/ha lupin response. 
0.45 t/ha wheat response to ripping at Varley. 
No response at Esperance this year. 
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Miscellaneous 11 
* Large responses to fallow at Salmon Gums and Merredin. 
* 
* 
Responses to higher wheat seeding rates at Salmon Gums and 
negative responses to later seeding. 
Banding of superphosphate below the seed may have potential 
(Merredin). 
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A/ LONG TERM MINIMUM TILLAGE INVESTIGATIONS 
(i) CONTINUOUS CROPPING SITES 
77Al6 Red/Brown Sandy Loam - York Gum 
Date 
1/5/87 
6/5 
18/5 
26/5 
9/6 
13/6 
30/6 
3/7 
17/7 
3/8 
' 
Operation 
Stubble burnt after grazing. 
Tr 2 worked 4-5 cm with scarifier and harrows & Tr 4 scarified 
10 cm under moist conditions. 
,J 
0.8 L/ha Roundup CT. 
Tr 4 scarified 10 cm deep with harrows on. 
Resprayed with 2.0 L/ha Spray.Seed®. 
All treatments sown with Aroona 50 kg/ha and super 68 kg/ha. 
Harrows behind combine, inverted harrows behind TDD to cover 
slots. 
More Spray.Seed® 1.5 L/ha pre-emergence for wild oats not 
dying. 
Nitrogen rates topdressed. 
1.5 L/ha Hoegrass and wetter for wild oats. 
1.4 L/ha Brominil M for scattered wireweed, dock, doublegee, 
radish, mustard patches. Broadleaf control good. Wild oats 
control poor in some very thick patches in plots. 
1.5 L/ha Grasp for Hoegrass resistant wild oats. Affected the 
weed but very dense patches remained in some areas of the 
trials. 
Wheat yield (kg/ha)"' 
Nitrogen kg/ha 
Tillage treatment 0 30 60 120 Mean 
1. DD with TDD 1,683 2,241 2, 675 2,986 
2. Cult/TDD 1,412 1, 726 2,068 2,434 
3. DD combine 1,341 1,648 2,203 2,539 
4. District practice 1,290 1,450 1,810 2,163 
Mean N response 1,440 1, 811 2,257 2,547 
"' Results suspect as they were dependent on where wild oat patches occurred. Mario (Biometrician) has promised to look at it. 
-2-
2,396 
1,910 
1,933 
1,678 
l6S 
Main treatments were not different (p = 0.187). 
Nitrogen response significant (P < 0.001). 
Interaction not significant. 
Soil structure decline is now noticeable on the DP plots 
at the Merredin sandy clay loam site. Samples have been 
and 1987. 
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as occurred earlier 
taken for WSA % 1986 
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77WH17 Yellow Clayey-Sand (Wongan loamy sand) 
Date 
15/5/87 
15/5 
9/6 
17/6 
30/6 
14/8 
4/9 
Operation 
Stubble harrow burnt after summer grazing for a few days to 
remove unharvested heads. 
0.7 L/ha Roundup C.T. across whole site. 
3 reps deep ripped 30 cm; all treatments except Tr 2. 
Remaining 3 reps ripped. 
All treatments sown with 50 kg/ha Eradu and 103 kg/ha super. 
No nitrogen was used this year. 
50 ml/ha Le-Mat misted. 
Hoegrass 1.0 L/ha and wetter. 
2,4-D amine 1.0 L/ha. 
Wheat yield (kg/ha) 
Previous years Nitrogen kg/ha (previous years) 
tillage treatment* 0 25 50 lOO Mean 
1. DD. with TDD 1,727 1,636 1,708 1,616 
2. Scarify/combine 682 649 657 747 
3. DD combine 1,410 1,326 1,557 1,540 
4. District practice 1,226 1,413 1,480 1,554 
Ave N. response (residual) 1,261 1,256 1,351 1,364 
* 1987 Tr 1, 3, 4 deep ripped and then sown with a combine. Tr 2 direct 
drilled with combine. 
1,672 
684 
1,458 
1,418 
Main treatments significant (p < 0.001); residual effect of previous years N 
application significant (p = 0.013) and the interaction was significant 
(p = 0.026). 
Unripped always yielded worst. This was partly due to brome grass and some 
ryegrass apparently having more effect on the poorly growing wheat. However, 
in the 3 reps where brome was no real problem, the unripped averaged 789 kg/ha 
and the ripped (on previous Tr 3 and 4) averaged 1,413 kg/ha. 
5~ LSD for interaction table was 241 kg/ha, or 165 kg/ha when comparing 
subtreatments within a main treatment. 
-4-
\b l 
The treatment which was previously DD/TDD was the highest yielding on the 
previous zero N sub plot and was also greater than the previous DDC in the 
previous 25 N subplot. Where 50 N or 100 N had been previously applied, all 
three deep ripped treatments yielded the same. 
There was no response to previous applied N in Tr 1 and Tr 2. In Tr 4 there 
was a significant response to the 25 N level (with a trend to the top rate) 
and in Tr 3, previous 50 Nand 100 N were greater than 25 N (but not zero?). 
Summary 
Yields varied depending on previous cultivation and N application histories. 
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77Ml3 Red Sandy Clay Loam (Salmon Gum, Gimlet) 
Date Operation 
Stubble grazed over summer and burnt on 26/3/87. 
7/4/87 New gypsum application at 5 t/ha onto subplots in previous DP 
tieatment. Not scratched in. 
1/5 Tr 2 scarifiea 6 cm deep. 
5/6 1.5 L/ha Spray.Seed across site. 
916 Sown with 48 kg/ha Gutha and 60 kg/ha super. Heavy harrows 
behind combine. Ideal seeding conditions. 
16/6 Nitrogen treatment hand topdressed. 
917 1.5 L/ha Hoegrass. 
Wheat yield (kg/ha) 
Sub Treatment 
Tillage treatment* 0 Gyp 1983 
1. DD combine (2" points) 665 753 
2. Cult/combine 589 661 
3. DD combine 655 737 
Average 636 a 717 be 
* Tr 1 previously DD/TDD, Tr 2 previously cult/TDD. 
** 34N last applied in 1981. 
15N 
759 
719 
799 
759 c 
The sub treatments were significantly different, p < 0.001, 5~ LSD = 
0** 
658 
682 
737 
693 b 
43 kg/ha. This year there was a response to applied N, and to the 1983 gypsum 
and the residual effect of the previously applied N. No tillage or 
interaction effect. 
Average response to 1983 applied gypsum over all four treatments was from 637 
to 707 kg/ha= 70 kg/ha (11~). No interaction with tillage treatment. 
In 1987 it was decided to change the old "District Practice" treatment because 
of its low yields and acceptance of the fact that cultivation is no good for 
this soil. The treatment was direct drilled with a combine and will continue 
to be so to monitor changes in soil structure. New gypsum application was 
made as it was thought direct drilling would be impossible. However, due to 
perfect seeding conditions direct drilling on this very degraded soil gave an 
excellent crop establishment., Rainfall was 10.6 mm on 4/6/1987, 5.4 on 6/6, 
3.0 on 116, sown on 9/6/1987, 2.8 the next day and then an eight day dry spell. 
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Sub-treatments are now zero N; gypsum 1983 (both these as before); new gypsum 
1 (7/4/1987 5 t/ha) on the sub plots which had 34 N each year until 1981; and new gypsum and 15 kg/ha N with the N applied every year. 
Whereas DP has always yielded less than the other treatments each year, this I 
one years direct drilling of the plots has resulted in no significant 
difference between all four main treatments in the zero N and gypsum 83 
subplots (the only ones where the 4 main treatments can be compared). Gypsum 
response was small but significant, p < 0. 001, 5% LSD = 31. Interaction N. S. I 
0 GYP 
GYP 1983 
Average 
DDC (2" points) 
665 
753 
709 
Cult/comb. 
589 
661 
625 
DDC 
655 
737 
696 
DDC 
(previous 
DP) 
640 
680 
660 
Within Tr 4, DDC where previously DP, the four sub-treatments were 
significant, p < 0.001, 5% LSD = 86. 
0 1983 GYP 1987 GYP 
Ave 
637 
708 
672 
34 N to 1981 15 N every year 
New DDC yields 640 a 680 ab 733 b 895 c 
Previous years results have shown residual of the 34 N p.a. from 1977-1981 has 
increased yields. This was also the case in 1987 in Trs 1-3 (see first table) 
so part (probably 60%) of the 1987 apparent response to 1987 gypsum without N 
is probably due to residual N. 
The greatest response to the 1983 applied gypsum was in the year following 
application, so the April 1987 applied gypsum may also require a year to reach 
its full effectiveness. 
Additional Measurements 
Water stable aggregates 
Modulus of rupture 
Maturity cuts for DM, head numbers, yield, 1000 gr wt 
NB For long term yield comparisons, 1987 yields could be increased by 10% for 
all treatments due to losses of grain through a leaking auger. 
Summary 
One years direct drilling raised previous poor yielding DP to be equal to the 
other continuously direct drilled treatments. 
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77Mtl5 Gravelly Loamy Sand/Sandy Loam - Forest Soil 
Date Operation 
6/4/87 
16/4 
5/5 
Pre-seeding 
26/6 
2017 
2217 
2817 
3/8 
26/8 
28/8 
Stubble grazed over summer then raked and burnt. 
1.0 L/ha Roundup across site. 
All plots scarified 10 cm deep. Porter's lime patches applied 
on 14/4. 
Worked back with scarifier 8 cm deep. 
Roundup 1.0 L/ha applied twice before seeding due to presence 
of Hoegrass resistant ryegrass, and sorrel. 
Treatments sown with 130 kg/ha super, 50 kg/ha Aroona. 
1.4 L/ha Brominil M. 
1.0 L/ha Hoegrass® + W applied across all treatments. 
170 kg/ha Agran 34.0 TD across. 
1.5 L/ha GRASP + oil sprayed on to two buffers for an 
experiment. 
120 kg/ha Agran 34.0 TD. 
1.5 L/ha Brominil M + 1.5 L/ha Hoegrass. 
Wheat yield (kg/ha) 
Previous years 
tillage treatments 
Lupins 
in 
Applied nitrogen (previous years) 
Amm. sulphate Sod. nit. 
1985 1986 
1. DD with TDD 1,453 1,682 1,330 1,558 
2. Cult/C 1,098 1,750 1,291 1,577 
3. DD combine 1,144 1,833 1,260 1,577 
4. District practice 1,019 1,886 1,144 1,449 
Average 1,178 a 1,788 c 1,256 a 1,540 b 
The table figures are all wheat yields. 
lupins in 81, 83, 85 as a L/W rotation. 
and 86. 
-8-
The lupins 1985 subtreatment had 
The W/L rotation had lupins in 82, 84 
\1 \ 
Main treatments, and the interaction were significant (p = 0.009). Sub tr. 
significant p < 0.001. The result is similar to the previous three years 
with wheat after lupins (no N applied) well outyielding continuous wheat with 
45 kg/ha of N. This year Ammonium sulphate did not show its superiority over 
sodium nitrate. 
Interaction 5% LSD= 364 kg/ha (362 within a main treatment). 
Tillage treatments - wheat after lupins, DP was best. Where sodium nitrate 
was applied, DP outyiel§~? Tr 2 and 3. Where ammonium sulphate was used, all 
tillage treatments yielded the same. 
Nitrogen source an~ rotation sub treatments 
Wheat after lupins yielded the best for all tillage treatments. Only in the 
DP treatment did sodium nitrate yield more than ammonium sulphate. 
Soil Acidity 
Ratings on 25/8 showed very poor growth in the ammonium sulphate plots 
probably due to an increase in soil acidity. This was more evident in the DP 
plots. The yields do not reflect how bad the AS plots were. Possibly the 
take-all control advantage of AS helped the plants catch up later in the 
season. 
Residual effect of main treatments n.s. Sub treatments p < 0.001, 5% LSD = 
120 kg/ha. Interaction nearly significant (p = 0.059). 
Although n.s., the residual effect of Tr 1 seemed better than the other 
treatments where lupins were sown in 1985. This was the lowest yielding lupin 
treatment in 1985, and was lower yielding (by 0.9 t/ha) than Tr 4 in the 1986 
wheat year. 
Also, within Tr 1, the yield was similar whether the wheat followed lupins 85 
or 86. In the other three treatments wheat following lupins 86 was much 
greater. 
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(ii) ROTATIONAL CROPPING SITES 
77A43 Brown Loamy Sand/Sandy Loam - Jam Country 
Date Operation 
1/5/87 
18/5 
26/5 
9/6 
24/6 
1017 
4 cm deep scarify and harrows on Tr 2, & Tr 4 scarified 10 cm 
deep. 
Tr 4 worked back with scarifier at 10 cm. 
1.5 L/ha Spray.Seed + 0.5 dicamba applied across whole site. 
Aroona wheat sown at 45 kg/ha with 68 kg/ha super. Combine 
had harrows, TDD inverted harrows to cover slots. 
900 ml/ha Lorsban. 
20 g/ha Glean + W killed clover and doublegee. 
Tillage treatment 
1. DD with TDD 
2. Cult/TDD 
3. DD combine 
4. District practice 
Wheat yield (kg/ha)* 
990 
1,765 
651 
1,836 
* Results of Tr 1 and 3 are a lot poorer than would normally be expected due 
to shallow seeding depth resulting in patchy establishment, and barley 
grass. Yields from the other two treatments ate reliable. 
Over the previous ten years there is a small yield advantage to DP, however, 
DP has been easily the highest yielding treatment in the last five years 
excluding the above results. 
Pasture 
Twelve quadrats of 125 cm2 per plot were counted on 1/5/1987. Plantslm
2 
shown in table below. 
-10-
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1986 Tillage Sub clover Grass Doub1egee Capeweed I 
DD/TDD 3,527 b 1,171 12 a 7 I 
Cu1t/TDD 2,531 a 1,155 13 a 2 
DDC 2,331 a 1,040 42 b 11 
I DP 2,552 a 957 18 a 0 
5% LSD 619 n.s. 20 n.s. I c_ / 
,J I 
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77WH88 Grey Loamy Sand Over Gravel at 50 cm - Elphin Soil Series - Mallee 
Date 
19/5/87 
8/6 
9/6 
13/6 
18/6 
2216 
Treatment 
Operation 
1.5 L/ha Spray.Seed across site and surrounds. 
Tr 4 cultivated 10 cm deep with 24 run combine. 
Treatment 1 (previous years, DD/TDD) deep ripped to 25 cm with 
A,growplow. 
1.0 L/ha Spray.Seed + 20 g/ha Glean across. 
Tr 4 cultivated 8 cm and Tr 2 10 cm with combine. 
Sown - Eradu @ 50 kg/ha, Super @ 100 kg/ha, 3-4 cm depth under 
wet continuous (20 mm over previous 4 days). 
Seeding speed (KpH) 
Wheat yield (kg/ha) 
4 8 12 16 Ave 
1. D. rip/DDC 4,056 3,934 4,072 4,078 4,035 a 
2. Cult/combine 2,764 2,764 2,718 2,702 2,737 
3. DDC 2,115 1,950 2,168 1,984 2,055 
4. DP 3,398 3,354 3,473 3,292 3,379 
Average 3,083 3,001 3,108 3,014 3,051 
Yields again show the need for cultivation at this site. The one scarifying 
immediately before seeding (Tr 2) was as effective as 2 workings commencing 12 
days before seeding (DP). Yields were significantly different (p < 0.001). 
c 
d 
b 
5~ LSD = 245 kg/ha. Deep ripping increasing yield by 1176 kg/ha (54%) over 
direct drill, and 901 kg/ha (37%) over the cultivated treatments (Trs 2 and 4). 
Deep ripping response 2 t/ha compared with DDC. DP > Tr 2 (1 working) this 
year. Treatments p < 0.001, 5% LSD = 378 kg/ha. 
Speed of seeding did not affect yield in any treatment (interaction n.s.). 
1987 Pasture 
Jon Warren did plant counts. Spraytopped with 500 ml/ha Gramoxone W on 
15/10/1987. 
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77M56 Red Sandy Clay Loam - Salmon Gum, Gimlet 
Date 
26/3/87 
1/5 
13/5 
5/6 
9/6 
1017 
Operation 
Pasture burnt. 
Scarified Tr 4 11 cm deep and Tr 2 5 cm deep. 
Tr 4 worked back. 
Spray.Seed @ 1.5 L/ha across whole site. 
Seeded Gutha @ 48 kg/ha and Super @ 60 kg/ha with light 
covering harrows. 
Tr 1 poor germination due to poor narrow point penetration 
(too hard). Some seed malted. 65% establishment compared 
with other treatments. 
1.5 L/ha Bromicide + 0.4 L/ha Banex. 
Treatment Wheat yield (kg/ha) 
No gypsum Gypsum* !::.Y 
1. DD combine (2" points) 740 855 115 
2. Cult/combine 1,026 1,244 218 
3. DDC 1,152 1,302 150 
4. DP 1,047 1,277 230 
Average 991 1,169 178 
* Applied 2/4/1985 at 5 t/ha. 
Main treatments were not significant due to large variation. Gypsum improved 
yield (p < 0.001) and the interaction was not significant. 
The gypsum response (5% LSD = 53 kg/ha) appeared to be greater in DP when 
rated in mid August but this interaction was not significant in the above 
yields. 
f::.~o 
16 
21 
13 
22 
18 
In the pasture phase in 1987, the plots previously sown by DP appeared to have 
less cyprus and grasses. Jon Warren did counts. 
Additional Measurements 
Water stable aggregates and modulus of rupture on crop and pasture plots. 
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82M35 Loamy Sand/Sandy Loam - Mallee 
Date 
215/87 
4/5 
13/5 
5/6 
8/6 
917 
5/8 
Operation 
Scarify treatment 7.5 cm. 
Disc plough treatment 9 cm. 
Deep rip treatment 30 cm with Agrowplow. 
1.5 L/ha Spray.Seed across site. 
Sown with 50 kg/ha Gutha and 100 kg/ha plain super. 
1.0 L/ha Hoegrass. 
1.4 L/ha Brominil M. 
Tillage treatment 
DDC (2" points) 
DDC 
Scarify 
Disc Plough 
Agrowplow 30 cm 
Grain yield 
kg/ha 
580 a 
831 b 
1,134 c 
1,120 c 
893 b 
Grain yield response was significant p = 0.002 (5% LSD 213). Growth rating 
25/9 had disc plough slightly better than scarify > agrowplow > DDC > DDC 
(2" points). 
Yields again showed the poor performance of direct drilling on light soil, 
espec1ally with the narrow point machine. This was partly due to barley 
grass. Agrowplow plots had a slightly lower plant density. Another trial 
where removal of a hardpan by ripping in the eastern wheatbelt has not 
increased grain yield, whereas a "conventional" depth of cultivation has 
outyielded DDC. 
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77E52 Fine White Sand Over Gravel at 40 cm 
Date Operation 
19/5/87 800 ml/ha Roundup + 600 ml/ha dicamba. 
29/5 • 
0.75 L/ha Spray.Seed + 400 ml/ha dicamba. 
31/5 Tr 4 (both early and late) cultivated 5-7 cm. 
3/6 Early Tr 4 cultivated 10-11 cm. Early sown 50 kg/ha Aroona 
and 240 kg/ha super. Misted 600 ml/ha Lorsban across plots. 
26/6 Tr 4 (late) cultivated 10-11 cm. 
30/6 Hoegrass + W 1.0 L/ha over whole trial. 
117 Late seeding with rates as for early sown. 
917 N rates as split plots on early sown using Agran 34. 
3017 N rates as split plots on late sown. 
3/8 Hoegrass + W 1.0 L/ha across whole trial. 
Wheat yields (kg/ha) 
Tillage treatment "Early" "Late" 
1. DD with TDD 2,970 2,583 
2. DD Mod C* 2,566 2,602 
3. DD combine 3, 211 2,573 
4. District practice 2,655 3,198 
-
Mean 2,851 2,739 
* Previous cult/TDD treatment replaced with direct drill with combine 
modified to cultivate 11 cm deep with narrow 5 cm points while seeding. 
Mean 
2,777 
2,584 
2,892 
2,927 
2,795 
Tillage by time of sowing interaction was significant (p = 0.012). Late 
seeding reduced DDC yield, but increased DP yield (5~ LSD = 436 within main 
treatments). Tillage and T of S were not significant. 
The average yields for 3 treatments and 2 sowing times over the 11 season 
duration of the trial are shown below. TDD was lifted substantially in 1986 
as it was the only treatment which produced any real yield at all in the very 
wet, waterlogged year. 
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Treatment 
DD/TDD 
DDC 
DP 
Grain yield (kg/ha) 
1,687 
1,674 
1,888 
Nitrogen Response in Tillage Systems and Seeding Times 
In 1987 spare sub-plots which have had the four tillage treatments and 2 times 
of seeding each crop year since 1977 were split for N rates and header 
harvested as 4 m plots. Significant effects were T of S, N rates and the 
interaction of N rates with T of S. 5% LSD between T of S figures 343 kg/ha. 
N rate (kg/ha N) 
Sown early 
Sown late 
0 
2,615 
2,634 
10 
2,865 
2,818 
Wheat yield (kg/ha) 
20 30 
2,961 
2,935 
3,282 
2,856 
60 
3,673 
3,028 
Yields from late sown were equal to early sown at low rates of N but were 
increasingly less at 30 N and above. 
In 1986 pasture phase, Tr 1 and 3 were rated as the best clover treatments 
(8/10/1986) plant density. 
120 
3,615 
2,694 
The trial was soil sampled 10 cm deep on 14/5/1987 and tested for organic C, 
total N, NH4 and N03. Previous tillage treatments, T of S and 
interactions were n.s. for all 4 measurements. Respective means were 1.29%, 
0.1%, 10 ppm, 11 ppm. 
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85SG28 Grey-brown Calcareous Earth - Kumarl - SGRS 
A long term trial comparing direct drill with a combine to 2 cultivations 
prior to seeding, under three rotations (continuous wheat, wheat/pasture, 
wheat/fallow). Chemical and cultivated fallow. Site history- fallow 82, 
wheat 83, pasture 84 consisting of barley grass, goldfields burr medic, cyprus 
medic and wild mustard. Pasture plots sown with Serena medic in rotation in 
1985 and 1986. 
Date 
20/8/86 
22/8/86 
1/10/86 
28/4/87 
19/5 
25/5 
26/5 
4/6 
1717 
12/8 
18/8 
Rotation 
Operation 
Both fallow treatments sprayed 2.0 L/ha Spray.Seed. 
Scarified mechanical fallow. 
Scarified mechanical fallow again and pasture slashed for wild 
mustard control. 
Stubble burnt on every 1986 crop plot. 
10 cm deep combine working on continuous wheat and 
pasture/wheat. 
Cultivated treatments worked back with a combine, also cult 
fallow worked. 
Direct drill plots sprayed with 1.0 L/ha Roundup. 
All plots combine sown with 59 kg/ha Gutha, 119 super. 
750 ml/ha Brominil M + 200 ml/h Banex on eyery crop plot. 
All wheat sprayed 1 kg/ha ZnS04. 
Fallowing operations commmenced. 
Grain yield (kg/ha) 
Direct drill Cultivated Average 
Continuous wheat 1,620 1,751 1,686 a 
Fallow/wheat 1,967 2,389 2,178 
Pasture/wheat 1,962 1,973 1,968 
Average 1,850 a 2,037 b 1,944 
Rotation treatments and the tillage method were both significant (P = 0.013 
and 0.029 respectively). 5~ LSD for rotation 272 kg/ha, for tillage 
164 kg/ha. Although the interaction was not significant (p = 0.11), the 
largest advantage of the. cultivation compared with the DD was in the 
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fallow/wheat rotation. The trial design is such that in this rotation DD is 
on spray fallow and cultivated is on cultivated fallow. Probably most of the 
advantage is due to the effectiveness of cultivated fallow (see also 81SG1, 
1987 this report miscellaneous section), 
The better yield of wheat after pasture compared with continuous wheat is 
unlikely to be an N r~sponse as 81SG1 in the same paddock showed no response 
to N. It could possibly be a result of stored soil moisture below the 1986 
shallower rooting depth of the pasture compared with the 1986 wheat (which 
yielded 2.6 t/ha in 1986). 
_ Zinc deficiency was quite severe but patchy through this trial with no obvious 
~differences due to treatment. Ross Brennan has now included Zn work on these 
heavy soils in his research programme. 
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Moora District Office Long Term Trials - P. Fievez and E. Thomason 
84M064 Heavy Land Management Systems - Medium Rainfall Area 
Yorkgum loam - gilgai red and grey loam clays-mosaic. Property of D. Lefroy 
"Colvin" Round Hill. 
Trial commenced 1984. Gypsum applied 2.7 t/ha April 1984. Aroona wheat sown 
at 48 kg/ha on June 10, 1987, no Super due to high P soil test (35-51 ppm) 
65 kg/ha urea TD at seeding. 
1:1 rotation is Circle Valley medic. 1:2 is natural pasture. 
Results Summary 1987. Further details from Moora office 
Wheat yield (kg/ha) 
Rotation 
Continuous wheat 
Pasture/wheat 
·2 Pasture/wheat 
Average 
Direct drill 
-G +G 
1,819 
1,659 
2,515 
1,998 
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1, 762 
1,745 
2,4U 
1,993 
2 Cultivations 
-G +G 
1,866 
1,569 
2,738 
2,058 
2,287 
1,915 
2,477 
2,226 
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84M063 Heavy Land Management Systems - NE Wheatbelt - Continuous Wheat 
On Salmon gum red clay loam on the property of G. Hathway, Kalannie. 
Commenced 1984. Gypsum applied at 5.5 t/ha in April 1984. Sown 12/6/1987 
with 40 kg/ha Bodallin and 56 kg/ha DAP. 
Wheat yield (kg/ha) 
-GYP 
Direct drill 194 
Cultiyated 129 
'J 
Drought and parrot damage. 
84M051 Wheat/Pea Rotation West of Dalwallinu 
Commenced 1987 by K. Snelling. 
Wheat 
-N +N 
Cultivated 522 627 
Direct drilled 584 687 
-20-
+GYP 
381 
270 
Peas 
-N 
471 
666 
Additional Heavyland Long Term Direct Drill Trials 
84KA28 
Property of Eric Garlick. Charlie Thorn's and John Warren's trial on grey 
clay south of Katanning. Continuous wheat sown by direct drill and 
conventional methods, plus and minus gypsum, 5 N rates. 
This trial was in its fourth wheat crop in 1987. Results -see their 
summaries. 
Geraldton Office has large rotation blocks with tillage treatments on red 
sandy clay loam on their North Mullewa Lease. 
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B/ MINIMUM TILLAGE, DIRECT DRILLING, MODIFIED COMBINE INVESTIGATIONS 
These trials look at the effect of depth of cultivation with 5 cm wide knock 
on points mounted in front of, and in line with, cut-off lucerne points 
seeding at a constant 3 cm depth during direct drilling. These treatments are 
compared with a normal cone-seeder standard combine float used for DD and for 
seeding cultivated ground. All treatments had covering finger harrows. 
In 1986 four trials (3 at Esperance, 1 at Merredin) on light land gave an 
average yield increase of 53 kg/ha per cm depth of front points below the seed 
depth with a range from 44 kg/ha to 63 kg/ha. This years results from 
Esperance and Wongan Hills were around 80 kg/ha/cm but at Merredin this was 
not the case. Another CDM combine (cultivation depth modified combine) trial 
in this report is in 77E52. 
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87E35 White Grey Fleming Sandplain over Gravel Varying from 20 40 cm 
Site was in pasture 1986. Depth of sand over gravel varied along the length 
of the plots, deeper at west end. Soil strength increased with depth with a 
compaction pan at around 20 cm evident where the sand was deep enough to allow 
penetrometer measurements to depth. 
Date 
16/5/87 
19/5 
3/6 
6/6 
916 
Operation 
1.5 L/ha Spray.Seed + 0.6 L/ha dicamba. 
Cultivated Tr 5 at 5 cm (8 kph). 
Worked back Tr 5 at 13 cm. 
0.6 L/ha Spray.Seed + 0.4 L/ha dicamba. 
Agrowplow at 30 cm Tr 14 and 13 cm Tr 13 (5 kph) and Tr 6 
scarified 13 cm (8 kph). 
Sown at 8 kph with 50 kg/ha Aroona, 120 kg/ha Agras No. 1. 
917 Hoegrass at 1.0 L/ha + wetter. 
Tillage Wheat yield '!& Rhizoctonia Growth 
treatment (kg/ha) patch rating 
21/9 19/8 
1-4. noel 2,930 de 20.4 2.7 
5. Scarified twice (13 cm) 3,634 a 5.1 4.5 
6. Scarified IBS (13 cm) 2,970 de 7.8 3.9 
7. 3 cm DD CDM Combine2 2,869 e 16.7 1.7 
8. 5 cm 3,287 be 10.4 3.2 
9. 7 cm 3,406 abc 2.7 3.7 
10. 9 cm 3,538 ab 7.4 4.2 
11. 11 cm 3,687 a 3.2 4.2 
12. 13 cm 3,705 a 4.3 5.0 
13. Deep rip 13 cm 3,186 cd 15.4 3.9 
14. Deep rip 30 cm 2,900 de 13.5 4.1 
Significance < 0.001 < 0.001 < 0.001 
5'!& LSD 268 8.3 0.7 
1 
2 
(Duncan shown) 
Direct drilled with offset combine float, 17.5 cm points on front, 10 cm 
points seeding. Tr 5, 6, 13, 14 also sown with this machine. 
Cultivation depth modified combine with narrow (5 cm) points cultivating 
in-line with cut off lucerne points seeding. Cultivation depth shown. 
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Two scarifyings yielded better than one which was not better than direct 
drilling at 3 cm depth. 
Yields increased with depth of working with the modified machine (p < 0.01) 
Y = 2785 + 78.8 X where X = cm depth, r2 = 0.89. A quadratic fitted to the 
data had r2 = 0.98 with maximum yield at 12.7 cm depth. The modified 
machine equalled (in 1 pass) the yield from two scarifyings. 
Unlike past results on this soil type deep ripping failed to produce a 
response. Plarit density was slightly lower, growth was quite good in August 
(see ratings) however the Aroqna lodged badly on these treatments only 
(especially on the 30 cm ripped). Most of the grain present would have been 
harvested despite the lodging. 
1000 grain wt averaged 41 g and was significant. Tr 7 was lowest, Tr 10 
highest. 
Over all treatments, yield declined as rhizoctonia patch increased 
(p < 0.001). Y = 3628- 35.0 X where X is the~ area of plot with patch. 
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87E36 Fleming Sandplain Alongside 87E35 
This trial tests ripping before and after seeding and compares our modified 
combine at 3 depths with sweep blades working behind seeding tines. Pasture 
1986. Also compares narrow and wide point seeding machines before and after 
ripping. 
Date Operation 
16/5/87 1.5 L/ha Spray.Seed + 0.6 L/ha Dicamba. 
6/6 0.6 L/ha Spray.Seed + 0.4 L/ha Dicamba. 
916 Agrowplow 30 cm I.B.S. Sown 50 kg/ha Aroona + 120 kg/ha Agras 
No. 1 at 8 kph except Tr 10, 11, 12 at 5 kph. Agrowplow 30 cm 
I.A.S. 
917 1.0 L/ha Hoegrass + wetter. 
Tillage Wheat yield 'lt, Rhizoctonia 
treatment* (kg/ha) patch 
1. DD Machine 1 3,948 e 16.5 
2. DD Mach. 2 4,036 e 19.8 
3. Rip 30 I.B.S., sown 1 4,112 e 8.1 
4. Rip 30 I.B.S., sown 2 5,057 a 2.7 
5. Rip 30 I.A.S., sown 1 4,300 de 10.1 
6. Rip 30 I.A.S., sown 2 4,570 cd 7.7 
7. DD Mod c 9 cm 4,546 cd 7.6 
8. 11 cm 4,998 ab 1.7 
9. 13 cm 4,886 abc 1.8 
10. DD sweeps 9 cm 4,605 bed 9.3 
11. 11 cm 4,534 cd 8.7 
12. 13 cm 4,300 de 13.8 
Average 4,491 28.8 
Significance < 0.001 < 0.001 
S'lt. LSD 379 5.1 
* (a) Machine 1. Offset combine float, 17.5 cm wide points working, 10 cm 
points seeding. 
(b) Machine 2. 8 tines only, cut off lucerne points. 
(c) Mod C - 5 cm points cultivating, cut off lucerne points in-line 
seeding. 
(d) Sweeps - cut-off lucerne points seeding with 26 cm sweeps (10° angle) 
following between each second row. 
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Grain yields significant. Other comparisons: 
1. Rip IBS compared Rip IAS - 4584, 4435 n.s. 
2. Mach 1 compared mach 2 on ripped soils (before and after) 4206, 4813, 
p < 0.001. Narrow points better. 
3. In-line Mod C compared sweeps machine 4810, 4480, p < 0.01. 
Yield declined as patch increased, p < 0.001, Y = 5011 - 57.8 X where X=% 
patch. 
Rhizoctonia patch significant. Lowest in Mod C, highest in shallow DD narrow 
points. 
-26-
87E37 Fleming Sandplain Near E35, 36 
To test seeding systems after a long period of pasture growth prior to 
seeding, i.e. simulates early break seasons. 
Date Operation 
6/6/87 1.5 L/ha Spray.Seed + 0.8 L/ha Dicamba. 
916 Agrowplow 30 cm and 20 cm. '·· -...... ) 
17/6 1.0 L/ha Spray.Seed + 0.5 L/ha Dicamba. 
24/6 Tr 6 cultivated 11 cm leaving surface very cloddy. 
29/6 Worked back Tr 6 at 5 cm. Sown Aroona 48 kg/ha with 120 kg/ha 
Agras No. 1 at 7.5 kph. 
3/8 1.2 L/ha Hoegrass + wetter. 
Treatment 
Direct drill std combine 
DD/TDD 
DD Mod C (11 cm working) 
Agro 20 cm, TDD 
Agro 30 cm, TDD 
2 cultivations, sown std combine 
Significance 
5% LSD 
Wheat yield (kg/ha) 
3,327 b 
2,274 a 
3,080 b 
3,277 b 
3,719 c 
3,366 be 
p < 0.001 
364 
Direct drilling with std combine performed pretty well considering the cloddy 
seedbed (the normal in this type of situation). 
TDD had thin establishment, and the modified combine was also down on the 
rest. All treatments stimulated enough ryegrass germination to warrant 
spraying although TDD had less. 
Response to deep ripping. 
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87M76, 77 Depth of Cultivation with Modified Combine, and Deep Ripping 
87M76 Carrabin yellow acidic sandplain (see 87M5 details). Lupins 
1986. Ripped 7/5, scarified 8/5, Spray.Seed 15/6 (down plots), 
sown 16/6, Gutha 48 kg/ha, Agras No. 1 150 kg/ha. 
87M77 MRS paddock 9Bl transitional heavy mallee sandy loam. Pasture 
1986. Ripped 8/5, scarified 14/5, Spray.Seed 15/6, sown 19/6, 
Gutha 48, Agras No. 1 98 kg/ha. 
Treatment Wheat yield (kg/ha)* 
M76 M77 
DDC 780 ab 998 be 
Scarified 11 cm 670 cd 1,190 a 
DD Mod C 3 cm 836 a 793 d 
5 cm 801 a 994 be 
7 cm 768 abc 1,074 b 
9 cm 743 abc 1,042 be 
11 cm 685 be 1,029 be 
13 cm 524 e 1,042 be 
Agrowplow 13 cm 578 de 982 be 
30 cm 531 e 94? c 
Significance p < 0.001 p < 0.001 
5"i> LSD 97 94 
* Duncans test shown. 
87M76 
87M77 
The only trial which has shown a negative effect of increasing 
depth of working with the modified combine. Y = 947 - 27.6 D. 
Establishment was good in all treatments. Deep ripping also 
produced a negative result despite the compaction pan present 
(see 87M5). Deep ripping seldom works in the eastern wheatbelt 
(rainfall and soil acidity). Growth ratings on 11/8 showed 
similar results to the final yield data under dry and cold 
conditions when the crop had very poor growth. 
Patchy establishment especially in DD Mod C 3 cm, and deep ripped 
treatments. Soil was too heavy to expect a deep ripping response 
and borderline for cultivation response. For modified combine 
depths, the regression was not significant. 
See Bob Belford's Experimental Summaries. 
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Jr 
87WH52 Wongan Loamy Sand - Depth of Cultivation During Seeding, and Deep 
Ripping 
In lupin/wheat rotation for about six years. 
Date Operation 
28/5/87 1.0 L/ha Spray.Seed. 
916 Agrowplowed Tr 11 and 12. 
c.__ I 
Scarify treatment and sown 50 kg/ha Eradu, 100 kg/ha Agras 
' 
18/6 
No. 1. 
,1 
1417 350 ml/ha diuron + 400 ml/ha MCPA. 
5/8 1.25 L/ha Hoegrass + wetter on thickest rye part of trial, and 
rest done on 14/8. 
Treatment Wheat yield Draft
1 
(kg/ha) (kN/m) 
1-3. DDC 2,328 ef 2.25 
4. Scarified 11 cm 2,684 cd 1.80 
5. DD Mod C 3 cm 2,103 f 1.50 
6. 5 cm 2,165 ef 1.90 
7. 7 cm 2,412 de 2.35 
8. 9 cm 2,698 cd 2.14 
9. 11.7 cm 2,803 be 3.00 
10. 13 cm 2,845 be 3.48 
11. Agrow 14 cm 3,069 b 1. 70 
12. 30 cm 3,883 a 2.01 
Significance p < 0.001 
5% LSD 275 
1 Data from Glen Riethmuller for seeding operation. 
Response to scarifying, modified combine depth, and deep ripping. For the 
modified combine Y = 1840 + 81.8 D where D is depth of front working tines in 
centimetres (p < 0.001). 
Establishment was satisfactory in all treatments at around 110 plants/m
2 • 
Bob Belford did intensive measurements on this trial (see his Experimental 
Summaries). 
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During seeding Glen Riethmuller did the draft testing. Treatments 1-3, 4, 11, 
12 were sown with offset float with 17.5 cm points on front two ranks and 
10 cm points on seeding two ranks. Modified combine had two ranks of 5 cm 
points cultivating in-line with two ranks of cut-off lucerne points (about 
1 cm wide). In our seeding situation draft x 1.2 would roughly give •• L/ha 
fuel consumption. All were sown downhill, 3.3% slope. For the modified 
combine, draft = 0.87 + 0.192 D where D = depth in centimetres. 
, 
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87Na81, 84 Cultivate, Direct Drill, and Speed of Seeding 
Trials on the properties of A. Anderson and P. Copestake, Corrigin, organized 
by Narrogin with most work by the farmers concerned. 
87Na81 Copestake - 20 cm grey-brown loamy sand over clayey gravel. 
Pasture 86. 
87Na84 Anderson - Wheat/lupin rotation. 
over gravelly loamy sand. 
10 cm grey-brown gravelly sand 
Treatment and 
seeding speed 
(km/hr) 
DDC 
Cult/Seed 
9.6 
16 
9.6 
16 
87Na81 
2,712 
2,800 
2,737 
3,040 
Yield (kg/ha) 
87NA84 
Wheat. 
3,001 
2,882 
2,834 
3,083 
* See 1986 summaries for more information, also 77WH88 this summary. 
Lupins 
1, 771 
1,804 
1, 881 
1,840 
I 
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I 
Appears to be no differences. In August all cultivated treatments l'ooked best 
especially in Na 81, but also in the lupins at Anderson's, but these results I 
show (as often happens in the eastern wheatbelt) that the early growth 
advantage is not always seen in grain yield. 
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86SG27 Direct Drilling, Reduced Tillage and Conventional at Two Times of 
Seeding with and without Flexicoil 
On Circle Valley sand/clay at 15 cm at Grahams lease. 
Lemon has conducted for two years (different sites). 
the crop. 
Repeat of a trial Jerry 
Pasture in year before 
In 1986 DD < reduced and conventional and flexicoils reduced yield slightly 
(significant). 
Date 
22/5/87 
25/5 
30/5 
10/6 
617 
Treatment 
1st seeding + 
Operation 
1.0 L/ha Roundup. 
Early sown conventional and reduced worked up. 
Early sown conventional worked back. All early sown Gutha 59 
Agras No. 1 110 kg/ha very dry conditions. Late sown 
conventional and reduced worked up. 
Late sown conventional worked back. Late seeding as above in 
very moist conditions. All workings and seeding with std 
combine. Harrows behind combine when no flexicoil. 
1.0 L/ha Hoegrass. 
Site was free of rye, some brome but no treatment differences, 
no broadleaf weeds. 
Wheat yield (kg/ha) 
Conventional Reduced Direct drilled 
Flexi 1,491 1,491 1,587 
- Flexi 1,645 1,438 1,509 
2nd seeding + Flexi 1,588 1,570 1,302 
- Flexi 1,772 1, 728 1,430 
Average 1,624 1,557 1,457 
Main treatments nearly significant, time of seeding not significant main by 
time of seeding interaction significant p < 0.05. Cultivation treatments 
not different with 1st seeding, with late seed~ng DD less than the other two. 
Late seeding increased reduced tillage yield and reduced direct drill yield. 
Under conventional n.s.d but a 110 kg/ha advantage to late seeding. 
No flexicoil effect on yield. 1505 for flexi, 1587 without flexicoil. 
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Early seeding 
flexicoil was 
early only in 
average 90 wheat plants/m2, late 79 p/m2. 
significant at p < 0.05 with late planted 
the absence of flexicoil. 
-33-
Interaction with 
having less than 
I 
I 
I 
I 
I 
~I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
87WH45 Direct Drill, Scarifying, Disc Ploughing, Chisel Ploughing at Two 
Depths and Deep Ripping 
Sweetingham/Jarvis trial alongside 87WH52. Wheat/lupin rotation to study the 
effect of this year's treatments on the subsequent lupin crop. 
See Mark's summary for full details. 
This year's was wheat. Ripping yielded the same as the 15 cm workings but the 
site was run over several times with surrounding paddock workings. Disc 
plough at 15 cm yielded best. 5 cm workings were better than DD (nearly 
significant), 15 cm workings were better than DD (p < 0.001) and 5 cm 
(averaged over machines) -DD 1743 kg/ha, 5 cm 1948, 15 cm 2417. 
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Cl STUBBLE MANAGEMENT TECHNIQUES 
79WH6 Grey and Yellow Loamy Sand with Gravel 
Date 
8/4/87 
1/5 
27/5 
16/6 
16/6 
13/7 
20/7 
Operation 
Grazed blocks grazed to remove approx. half the stubble. 
Soil sampled 0-5, 5-10, 10-15 cm selected treatments for 
organic carbon and total N. 
Burnt treatment - good clean burn. 
750 ml/ha Roundup across whole trial. 
Whole site cultivated with offset discs. No longer 
cultivation treatments in this trial. 
Sown across old plots. Eradu at 50 kg/ha, DAP at 60 kg/ha. 
Urea topdressed across site at lOO kg/ha with 27 run machine. 
Hoegrass at 1.5 L/ha over whole site. 
Stubble treatment Grain yield (kg/ha) 1000 grain wt. (g) 
Burnt 
Grazed 
Ungrazed/unburnt 
1,680 b 
1,632 b 
1,221 a 
34.9 
34.3 
33.4 
Yields are from the whole large blocks (around 0.2 ha average) bulked i.e. not 
harvest strips. Three reps. Significance p = 0.036, 5~ LSD = 340 kg/ha. 
1000 grain weights n.s. (compared to Merredin trial where stubble retention 
increased grain size). 
Soil Organic Carbon ~ 
Stubble and tillage treatments have been on the same plots since harvest of 
1978. Previous tillage treatments soil sampled this year were direct drill 
TDD, DDC and disc ploughed/combine sown. Results are ~ weight basis and 
interpretation is therefore affected by possible differences in bulk density. 
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Depth (cm) 
0- 5 
5-10 
10-15 
Mean* 
* If assume BD 
Depth 
0- 5 
5-10 
10-15 
Mean 
is 
Burnt 
0.92 
0.91 
0.72 
0.85 
the 
DDC 
1.00 
0.92 
0.59 
0.84 
Grazed 
0.87 
0.87 
0.56 
0.77 
same. 
Plough 
0.86 
0.90 
0.80 
0.85 
UN/UN 
1.04 
0.93 
0.66 
0.88 
p 
0.074 
0.656 
0.052 
TDD 
0.98 
0.89 
0.55 
0.81 
Interaction 
with tillage 
p = 
0.169 
0.005 
0.204 
p = 
< 0.001 
0.191 
< 0.001 
Plough apparently redistributed org C from the surface to the deeper sampling 
level. 
The interaction of stubble/tillage was significant in the 5-10 cm range. In 
the burnt treatment the plough had less org C than the 2 direct drill 
treatments, but in the unburnt/ungrazed it had more. No difference in the 
grazed. Only in the plough treatment did org C increase with full stubble 
retention. 
Total N'lo 
Depth (cm) Burnt 
0- 5 0.072 
5-10 0.071 
10-15 0.052 
Average* 0.065 
* Assuming BD to be equal. 
Grazed UN/UN 
0.067 0.079 
0.065 0.070 
0.041 0.048 
0.058 0.066 
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p = 
0.101 
0.536 
0.038 
Interaction 
with tillage 
p = 
0.092 
0.004 
0.251 
Depth 
0- 5 
5-10 
10-15 
Mean 
DDC 
0.076 
0.070 
0.042 
0.063 
Plough 
0.065 
0.067 
0.058 
0.063 
TDD 
0.077 
0.069 
0.040 
0.062 
p = 
< 0.001 
0.352 
< 0.001 
The significant stubble/tillage interaction at the 5-10 cm depth was due to N% 
being lowest in the plough treatment in the burnt plots, but highest in the 
plough treatment in the unburnt/ungrazed plots. In the grazed plots, DDC had 
more N% than plough.· DDC and TDD N'\ did not change with stubble treatment, 
however in the ploughed plots the highest N'\ was in the unburnt/ungrazed. 
This trial is to continue indefinitely to build up a site for future research 
measurements on the long term effects of stubble retention. 
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79M7 Yellow Loamy Sand - Mallee Scrub 
Date 
3/4/87 
1/5 
5/6 
12/6 
1017 
5/8 
Operation 
Harrow burnt stubble treatment. 
Scarified at 7.5 cm depth across plots. 
1.5 L/ha S/S across whole site. 
Plo,t;;.s- seeded Gutha 50 kg/ha and Agras No. 1 140 kg/ha with 
cultitrash Shearer across plots. 
,J 
Hoegrass 1.5 +wetter across whole site. 
1.4 L/ha Brominil M. 
The old cultivation treatments carried out since 1979 were removed this year. 
The trial will continue indefinitely with only burnt and unburnt stubble 
treatments. 
Burnt 1347 kg/ha, unburnt 1208 kg/ha from 4 reps, 2 harvest strips from each 
treatment in each rep. These were n.s.d. (p = 0.16) (5% LSD would be 
235 kg/ha). The unburnt treatment grain was larger with 1000 grain wt of 36.9 
compared with 34.6 g (p = 0.031). 
Steve Porritt took soil samples on 10/4/1986, pogo to 10 cm for organic carbon 
% on < 2 mm fraction. No significant differences. 
-Burnt 
Retained 
Plough 
0.66 
0.73 
Blade plough 
0.67 
0.70 
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Direct drill 
0.72 
o. 71 
Ave 
0.68 
0. 72 
'l.-0\ 
82M34 Salmon Gum/Gimlet Clay Loam 
Date 
20/3/1987 
28/4 
13/5 
6/6 
916 
1017 
Operation 
Sheep were put on the area to graze for a short time after 
harvest. 
Treatments burnt. 
Disc plough treatments 7-8 cm deep and harrowed with Walker 
machine. 
1.0 L/ha Spray.Seed. 
Sown Gutha 53 kg/ha and super at 84 kg/ha with blue combine 
discs. 
Recultivated stubble blocks to cover seed with above machine. 
1.5 L/ha Hoegrass + wetter for wild oats. 
Grain yield (kg/ha) 
Cultivation treatment Burnt Unburnt 
Para plow) 
1982 ) 
Nil 
Mean 
Disc pl. 
DDC 
Disc pl. 
DDC 
Main treatment (stubble) n.s. (p = 0.154). 
568 
759 
616 
784 
682 
Average yield of direct drill 728 kg/ha, plough 600. 
yield down, para 645, no para 682 kg/ha. p = 0.056. 
or equal in all main and sub treatments except in the 
rep 3, a slightly lighter patch of soil. 
584 
668 
631 
698 
645 
p < 0.001. Paraplow 
Para was lower yielding 
burnt main treatment in 
Main treatment (stubble) by 1st subtreatment (cultivation) interaction was 
significant (p = 0.036, 5' LSD= 67). 
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Disc 
DD 
Burnt 
592 
772 
Stubble decreased yield when left on the surface (DD). 
1000 Grain Weight 
Unburnt 
607 
683 
Burn/retained by pl/DD interaction,was significant (p = 0.016, 5% 
LSD= 2.32). The stubble burnt and ploughed treatment had smaller grain, 
24.2 g compared with the others averaging 28 g. Paraplowing (in 1982) reduced 
this years grain weight, 26.3 compared with 27.9 (p < 0.001). 
Martin Howell took soil samples for organic carbon. 
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84Ml Stubble Effect on Heavy Land - Salmon Gum Soil - MRS 
This trial looks at the effect of application of stubble at rates and times to 
a failed 1983 crop stubble (drought) in an attempt to see if stubble can (a) 
conserve summer rain as usable soil moisture (b) reduce evaporation of 
post-seeding rain. In 1984 there was a 400 kg response (18%) to 8 t/ha 
applied stubble. In 1985 additional straw treatments were applied and despite 
low yields burnt was lowest yielding and the high stubble rates generally 
yielded the best. In 1986 yields average 2 t/ha with no treatment differences. 
Date Operation 
20/3/87 Burnt with bags after buffers scarified for firebreak. Extra 
burnt treatments included for possible future research. 
13/5 1.0 L/ha Spray.Seed. 
14/5 Direct drilled with Gutha at 47 kg/ha with 50 kg/ha super. 
Plots (not buffers) phoenix harrowed. 
Stubble applied (t/ha) 
Burnt every year 
Nil (1984, 85 and 86 stubble present) 
January 2 t/ha (burnt this year) 
1984 4 
May 
1984 
April 
1985 
8 + 8 April 1985 
2 (burnt this year) 
4 
8 
2 
4 
8 
Average yield 
Wheat yield (kg/ha) 
876 
858 
938 
811 
799 
883 
832 
832 
860 
797 
806 
845 
Yields were not different (p = 0.123). The comparison of the three burnt 
treatments compared with the rest was significant, p < 0.01. Burnt 899 
kg/ha, rest 824 kg/ha. 
Notes on 11/8/1987 showed slightly lower plant density rating on 8 + 8 
treatment but satisfactory. Burnt ones were more mature, as was the case on 
25/9/1987 when a late rain would only have helped the later maturing unburnts 
if it occurred soon. 
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1000 grain weight data was not significant (p = 0.201). This site has been 
direct drilled each year. Compare this with 82M34 over the other side of 
raceway, where burn/plough had reduced 1000 grain weight but burnt and unburnt 
were similar under direct drilling. 
Martin Howell took soil samples for organic carbon. 
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D/ DEEP RIPPING 
Aspects of deep ripping covered in one or more of the following trials include: 
Soil types - light, medium, heavy, duplex, gravels, acid 
Residual effect 
Depth of ripping 
Shank spacing 
Time of ripping 
Time of seeding, N rates interactions 
Wheat and lupin responses 
Wheat, barley, triticales responses 
Re-compaction after ripping 
Pasture following ripped wheat. 
82M35, 87E35, 36, 37, 77WH17, 77WH88, 87WH45, 52 in Minimum Tillage sections 
also contains a deep ripping treatment. Also 82M34 in stubble section 
(paraplow residual}, and 86M79 in miscellaneous section (fallowing). 
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85Ba32 Deep Ripping Yellow Sand/Yellow Loamy Sand - BARS 
Area had five crops since clearing in 1965 with clover sown in 1966. Last 
crop 1983. Pasture 1984. Penetrometer measurements showed a broad hardpan 
with maximum strength at approximately 22 cm depth. 
In 1985 wheat showed a vegetative response but spray damage affected the crop 
and there was no grain response. In 1986 lupins average 2.8 t/ha with no 
residual effect of the 1985 treatments. 
Date Operation 
10/6/87 1.5 L/hs Spray.Seed. Scarified across old plots 10-12 cm deep. 
11/6 
1317 
1517 
50 kg/ha Aroona with 50 kg/ha DAP sown across the site. 
55 kg/ha urea TD over site. 
2.0 L/ha Combine sprayed. 
1985 Treatment 
DDC 
Scarify 6-7 cm 
Scarify 10-12 cm 
Rip 15, DDC 
Rip 30, DDC 
Rip 15, Scarify 10-12 
Rip 30, Scarify 10-12 
Average yield 
Wheat yield (kg/ha) 
1,933 
1,860 
1,902 
2,089 
1,864 
1,864 
1,895 
1,914 
There was no response to the 1985 ripping or cultivation (FPR = 0.44). 
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'--'o1 
82GE37 38 Yellow Sandplain - Naraling Lupin/Wheat Rotation (2 blocks) 
Date Operation 
Lupin and wheat stubble well grazed down over summer. Paddock 
topdressed 100 kg/ha super March 1987. 
25/3/87 Melons hand hoed. 
14/5 
25/5 
28/5 
17/6 
29/6 
1217 
5/8 
11/8 
2.0 L!b& Spray.Seed (with 1.5 L/ha Simazine for lupin area) 
applied. 
H~lf of each double plot scarified 10 cm deep. 
80 Illyarrie, 100 double super with 8 row culti float. 
50 kg/ha Gutha sown with 120 kg/ha Agras No. 1 with 8 row 
combine. 
0.5 L/ha Fusilade on lupins. 
0.2 L/ha Brodal. 
1.0 L/ha 2,4-D amine. 
150 ml/ha sumicidin on lupins. 
Wheat yields (kg/ha} 
Previous years No scarify Scarified !::.Y 
treatments 
1. Direct Drill 2,243 2,836 593 
2. Deep Rip 1982 2,276 2,863 587 
3. Deep Rip 1982 and 1983 2,283 2,656 373 
4. Deep Rip 1982 and 1984 2,479 2,966 487 
5. Deep Rip 1982 and 1985 2,539 2,826 287 
6. Deep Rip 1986 2,439 2,946 507 
Average 2,377 2,849 472 
All treatments were direct drilled each year except deep rip 1986 which was 
scarified in previous years. Plant establishment was good in all treatments 
and weed control good within the plots. 
!::.% 
26 
26 
16 
20 
11 
21 
20 
Main treatments were significant (p = 0.013, 5% LSD = 148 kg/ha), scarifying 
was better than direct drilling (p < 0.001, 5% LSD = 65 kg/ha) and the 
interaction was significant at p = 0.066. Scarifying removed most of the main 
treatment differences except that treatment three yielded less than 2, 4, 6 
(using 5'\ LSD 185). Where direct drilled, the residual effect of Tr 2 and 3 
had disappeared whereas 4, 5 and 6 remained. 
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It is interesting to note the lower response to scarifying in Tr 3 and 5 (AY 
and A%) which were those ripped prior to wheat those years compared with 
those ripped prior to lupins, and Tr 1 (always direct drilled). Growth 
ratings on 16/7 showed response to scarifying (only 1 month after seeding) and 
on 18/9 ratings indicated the response varied as per final yield figures. In 
1986 lupin yields were n.s.d. 
Lupin yields (kg/ha) 
1. 
2. 
3. 
4. 
5. 
6. 
Previous years 
l:reatments 
Direct Drill 
Deep Rip '82 
Deep Rip '82 + 
Deep Rip '82 + 
Deep Rip '82 + 
Deep Rip 1986 
A.verage 
'83 
'84 
'85 
No. 
scarity 
1,586 
1,630 
1, 656 
1,700 
1,630 
1,690 
1,648 
Scarified 
1,'933 
2,089 
1,903 
2,096 
1,999 
1,990 
2,002 
347 22 
459 28 
247 15 
396 23 
369 23 
300 18 
354 21.5 
Result was not significant p = 0.272. Lupin ratings on 16/7 and 18/9 showed 
growth response to scarifying. Scarifying significant (p < 0.001, 5% LSD = 
74 kg/ha), interaction n.s. Large response to scarifying despite the fact 
that when previously tested 1982-85 in unripped plots, there was an average 
yield reduction of 2% from scarifying. 
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86LG67, .68 DD Scarifying and Depth of Ripping 
Two trials by Bill Smart on the property of Chris Henderson, Varley on yellow 
sand and gravelly soil with dense gravel at depth. 
Date 
15/9/86 
16/6/87 
17/6 
Spring 
treatment 
Nil 
Scarify 10 cm 
Agrowplow 10 cm 
20 cm 
30 cm 
Operation 
Agrowplow and scarify treatments. Half of each plots 
chemically fallowed. 
13 g/ha Glean+ 0.6 L/ha RoUQdup on LG68. LG67 worked before 
sowing. 
Sown 52 kg/ha Gutha with 96 kg/ha Agras No. 2. 
Wheat yield (kg/ha) 
LG67 Gravel LG68 Sand 
2,121 
2,259 
2,086 
2,156 
2,121 
1,369 a 
1,337 a 
1,448 a 
1,652 b 
1,818 c 
Average 
Significance (p =) 
51!& LSD 
2,148 
n.s. (0.66) 
1,526 
< 0.001 
164 
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82M60 Semi Wodgil - MRS Old Lease Block 
The trial was conducted in 1983 and 1984. In 1983 yields were poor with a 
small response to ripping. In 1984 yields were around 1 t/ha with a response 
to ripping in the less acid reps 3 and 4. 
This year the farmer cropped across the site with wheat. 
Treatment 
A.ugust 1982 
1. A.growplow 30 cm 
2. A.grow sweeps 10 cm 
3. Paraplow 30 cm 
June 83 
4. A.grow 30 + A.grow 1984 
5. Para 30 + A.grow 1984 
6. A.gro 30 
7. Para 30 
8. Scarify 10 cm 83 and 84 
9. DDC + A.grow 1984 
10. DDC 83 and 84 
Yields were not significantly different (p = 0.348). 
-48-
Wheat yield (kg/ha) 
639 
751 
742 
796 
747 
695 
750 
758 
760 
746 
87M5 Species and Cultivar Response to Deep Ripping on Acidic Yellow Sandplain 
Semi newland at the Carrabin block. Had 2 wheat crops and then a lupin crop. 
Compaction pan evident at 16Y. cm depth. pH in water 5.0 in the top 15 cm, 
4.3 (20-30 cm) with gentle increase to 4.7 at 100 cm. 
Date 
7/5/87 
26/5 
Species/cultivar 
Eradu 
Gutha 
Bodallin 
Aroona 
IW 610 
O'Connor 
Stirling 
IB 286 
Tyalla 
Coorong 
Average 
Operation 
Lupin stubble not burnt. 
Agrowplow blocks 30 cm deep in moist soil. 
Sown with 12 row cone seeder, Agras No. 1. ' 150 kg/ha, 50 
kg/ha seed. 
Grain yield (kg/ha) 
No rip 
833 
933 
1,000 
958 
704 
1,052 
777 
864 
1,461 
1,413 
999 
Ripping not significant, varieties p < 0.001, interaction significant at 
Rip 
843 
993 
1,000 
864 
694 
1,093 
781 
968 
1,521 
1,461 
1,022 
p = 0.054 (5% LSD 100 kg/ha or 76 when comparing varieties within rip 
treatments). The new barley IB 286 responded to ripping whereas ripping 
reduced the yield of Aroona wheat. Slight (n.s.) responses to ripping were 
from Gutha, and the two triticales. IW 610 had a lower plant establishment 
due to poorer germination (tested in lab.). Ripped treatments emerged later 
due to deeper seeding. 
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87M78 Ripping, Two Times of Seeding, Three Wheat Varieties - Mallee soil, MRS 
Date Operation 
8/5/87 Site sprayed with Spray.Seed and deep ripped 30 cm. 
10/6 1st T of S, 50 kg/ha seed, 150 kg/ha Agras No. 1. 
23/6 2nd T of S. 
T of S Wheat Wheat yield (kg/ha) Average 
variety Direct drill Ripped 
10/6/87 IW 610 1,088 1,073 
Eradu 1,298 1,136 
Gutha 1,204 1,133 
23/6/87 IW 610 1,125 1,129 
Eradu 1,290 1,155 
Gutha 1,196 1,136 
Average 1,200 1,127 
Ripping reduced yield p < 0.01 mainly due to deep seeding resulting in 
slower and lower emergence. T of S not different. Varieties significant 
E vs L 
1,155 
1,172 
p < 0.01, 5~ LSD 67. Means in above order were 1103, 1220, 1167. Eradu had 
the best emergence and there was a significant trend (p = 0.02) that yield 
increased with plant establishment but the fit was poor (r2 = 0.5). 
All interactions were not significant. Closest to significance was that 
IW 610 yield was not affected by ripping but Eradu yield was reduced. 
pH increased with depth (M.A. yet to be done) indicating clay with depth and 
therefore less likelihood of rip response. 
1000 grain wt - rip had smaller grain, IW 610 had larger grain, interaction 
significant with not ripped/IW 610 grain larger than the rest. No T of S 
effect. 
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86Mo28 Cultivation and Gypsum on Hard Setting Clay Loam - A. Tonkin, 
Coomberdale 
This soil occupies about 10,000 ha north of Moora. It is hard setting and has 
I 
I 
a natural hardpan 5 - 20 cm below the surface overlying alkaline clay loam. I 
Waterlogging and salinity problems are common, and therefore long pasture 
phases are common. 
Doug Sawkins commenced this trial following the farmers test rip strip 
indicating a response by barley. Kevin Gammage inherited it. 
The site had years of grassy pasture prior to a failed oats crop in 1985. 
1986 Results 
No response to cultivation treatments. Response to gypsum p < 0.001. 
Cultivation/gypsum interaction significant p = 0.013 (5% LSD within main 
treatments 137 kg/ha) with the scarified and deep rip treatments responding to 
gypsum but not the direct drill. 
Date 
18/3/86 
2/5 
1987 
24/5 
25/5 
Cultivation 
treatment 
1986 
Direct drill 
Scarified 
Deep ripped 
Average 
Operation 
Deep ripped with Agrowp1ow after rain. Brought up clods. 
Gypsum 5 t/ha. · Deep rip plots run over with tractor to 
flatten clods. All plots (±gypsum) tickled 1-2 cm deep. Dry 
conditions. 
Poor stubble burn. 
Whole trial sprayed with 2.0 L/ha Spray.Seed. 
Sown with cone seeder with combine float. 120 kg/ha super 
51 kg/ha Aroona. 
Patchy establishment, no post emergence weed control possible 
(too wet). 
No gypsum 
582 
617 
344 
514 
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Wheat yield (kg/ha) , 
Gypsum (May 86) 
1,047 
926 
647 
873 
Ave 
814 
771 
495 
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Cultivation treatment significant, p = 0.017, 5% LSD= 224 kg/ha. Gypsum 
significant, p < 0.001, 5% LSD = 183. Interaction n.s. There were no 
ratings for establishment and weeds however I suspect establishment played a 
big part in treatment differences. 
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87Mo 1, 2, 3 Deep Ripping on Sands in the Minyulo Brook Catchment West of 
Moora - Farmers Brennan and Edgar 
Most of the credit for these trials goes to Gilly Brown and the farmers. Mo 1 
was yellow sandplain with 3% clay in top 10 cm increasing to 10% around 35 cm 
and below. Mo 2 and 3 were red sands just east of Dandaragan. Mo 2 had 5% 
clay to depth, Mo 3 3.5%. Sites were in pasture in 1986. Very good clover at 
Mo 1, history of 10 crops + a clover seeding. Very poor pasture Mo 2, 3 with 
history of over 10 crops (6 in last 10 years). Reps 3, 4 of Mo 3 non-wetting 
sand. 
Date 
2218/86 
87Mo2 & 3 
Operation 
Deep ripping when soil moist (samples taken) without coulters. 
5.5 kph. Belarus 95 PTO HP. Wheel slip at 38 cm depth meant 
downhill ripping was necessary for Tr 5 at Mo 1, 2 and 4 and 5 
(steeper) at Mo 3. 
22/10/86 Spray topped. 18/5/87 scarified 10 cm. 17/6 Fusilade 
across 18/6 2.0 L/ha Spray-Seed across. 19/6 sown 50 Canna, 210 
super 15/7 70 kg/ha urea by air. Very clean crop. 
23/5/87 disc plough 8 cm Mo 3, 5/6 Mo 2, 14/6 worked back both 
sites with combine 18/6 2.0 L/ha Spray.Seed. 19/6 50 Canna, 210 
Super CuZn. 23/7 68 kg/ha urea. 8/7 and 26/8 misted for 
webworm. 27/7 Mo 2 Hoegrass Mo 3 Brominil M. Crop weed free. 
Spring ripping 87Mo1 87Mo2 87Mo3 
shank space/depth (cm) GY 1000 grain Protein %* GY GY 
No rip 2,287 42.4 10.6 1,353 1,267 
33/10 2,594 42.2 10.2 1,421 1, 536 
33/20 3,089 41.3 9.7 1,586 1,710 
33/30 3,678 40.4 9.0 1,699 2,337 
33/38 3,708 40.5 8.7 1, 997 2,629 
66/20 2,700 41.2 9.5 1,468 1,483 
66/30 3,248 40.8 9.5 1,609 1,886 
66/38 3,419 40.5 9.3 1,694 1,916 
Significance < 0.001 0.012 < 0.001 < 0.001 < 0.001 
5% LSD 165 1.23 0.38 170 467 
* On 11% moisture basis with conversion 5.7 from N%. 
Average of the three tria1sshowed 66 cm spacing needed to be 60% deeper than 
33 cm spacing for the same yield. 
Grain protein decreased as ripping depth (and yield) increased. 
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87SG31 Circle Valley Sand Over Clay. Pasture 
Ripping gave a 0.5 t/ha response on this soil in two trials in 1986. 
Date 
27/1/87 
'~ 
9/5 
22/5 
28/5 
30/6 
Operation 
Ripped with AGrowplow 25 cm deep after summer rain. 
Scarify treatment. 
Roundup 1.0 L/ha on all three treatments. 
Sown with 60 kg/ha Gutha and 75 kg/ha Agras No. 1 with 20 run 
combine. 
Sprayed with 1.0 L/ha combine herbicide. 
Treatment 
Direct Drill 
Scarify 
Deep ripped 
Wheat yield (~g/ha) 
1,379 
1, 725 
1,730 
Response to scarifying but ripping not better than scarifying (p = 0.001). 
Most of the response was due to rhizoctonia patch reduction by the scarifying 
and the ripping. 
1,000 grain weights were not different and averaged 39.7 g. 
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77WH17 Yellow Clayey Sand (Wongan Loamy Sand) 
Agrowplow ripping to 35 cm was carried out in May '81. 1982 to 1986 responses 
are to the residual effect of this ripping, with 50 kg/ha N applied to each 
treatment. Cultivation and spray details are shown in the Minimum Tillage 
section of this report under the same trial number 
Wheat Grain yield response to 1981 Ripping 
1981 to 1986 
Seeding 1981 1982 1983 1984 1985 1986 
system t.Y t.Y t.Y t.Y t.Y t.Y 
Direct Drill TDD 655 208 704 310 60 100 
DD Combine 664 156 282 269 168 242 
District Practice 608 11 335 305 31 - 203 
An extra 1.78 tonnes of grain has been harvested from the one ripping 
treatment before DDC over the six years compared with DDC each year with no 
ripping. DP after ripping was down in 1986 in xhe subplots alongside the TDD 
after ripping for some unexplainable reason. 
In 1987 the plots were re-ripped along with the rest of the trial excluding Tr 
2 (see report in Minimum Tillage section). Plots previously sown by DP (after 
the May 1981 ripping) alongside the TDD plots yielded less than the TDD, DDC, 
and DP alongside DDC (see above and Table A). The lowest yielding TDD of 
previous years caught up with the new ripping probably because of better 
establishment with the combine. Yields on these re-ripped plots were similar 
to those on newly ripped plots where the same rate of N had previously been 
applied (Table B). 
Table A. Ripped 1981 and sown by tillage methods shown 1981-86. All 
re-ripped and sown by DDC 1987. Grain yield (kg/ha) 
1986 
1987 
DDC 
1, 710 
1,604 
Previous years' tillage treatments 
DP TDD 
1,708 
1,528 
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Table B. Comparison of 1987 yields (with same rate of 50 N in previous years) 
between newly ripped and re-ripped; all DDC 1987 
Previous years' 
treatment 
TDD 
DDC 
DP 
Averag~ 
,J 
New rip 
1,708 
1,557 
1,480 
1, 582 
' 
Re-rip 
1,570 
1,604 
1,360 (1,528 & 1,191) 
1,511 
Over all residual rates of N -and treatments in the 3 reps where unripped was 
relatively weed free, yields were; unripped (DDC) 789 kg/ha, ripped 
1413 kg/ha, a response of 624 kg/ha or 79~. 
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82WH2 Residual Effect of Deep Ripping - Wongan Loamy Sand 
Originally Bill Bowden's trial which was ripped on 8/12/81 and nitrogen rates 
applied in 1982. Sown as plots in 1982 but cropped across since with rotation 
of half cereal, half lupins each year. In 1985 there was no response in 
lupins (to the residual of the ripping) and a 370 kg/ha (18%) response in 
wheat. In 1986 lupins were a disaster (brown spot) and barley responded by 
299 kg/ha (25%). 
Date 
13/5/87 
16/5 
17/6 
917 
1517 
1981 
Operation 
Simazine (2 L/ha) and Spray.Seed (1.0 L/ha) sprayed across 
lupin block. 
100 kg/ha Danja sown across original plots with 24 run 
combine, no fertilizer. 
Wheat block cultivated with 12 run combine for lage capeweed 
and block sown with 50 kg/ha Eradu, 12 row combine, no 
fertilizer. 
150 ml/ha Brodal on wheat and lupins. 
30 kg/ha urea on wheat. 
Grain yield (kg/ha) 
Ripping Lupins Wheat 
No Rip 513 977 
Ripped 606 1,120 
Response /).y 93 143 
Response % 18 15 
With only 4 reps and 2 treatments its hard to get significant differences. 
Wheat FPR = 0.13, lupin FPR = 0.17. 
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82WH49 Times of Ripping in a 2 Pasture:2 Wheat Rotation - Wongan Loamy Sand 
Large responses in this trial when previously cropped in 1983 and 1984. 
Pasture counts on 17/6/85 showed no treatment differences for clover, brome, 
rye, doublegee and capeweed (average 190 clover plants/m2). On 11/7% 
clover averaged 35% and tended to be lower in the deep ripped. 
In 1986, plots ripped or re-ripped in 1984 appeared to have less clover 
(visual rating) 9/7/86. 
Date 
15/8/86 
27/5/87 
13/6 
15/6 
30/6 
1717 
2217 
1. Agrow 30 
2. Sweep 10 
3. Mod C 83 
4. Agrow 30 
5. Agro 30 
6. Agro 30 
7. Agro 20 
8. Agro 30 
Operation 
Tr 6 deep ripped 30 am deep with coulters on with minimal 
wheel slip and minimum soil disturbance and pasture kill (all 
workings downhill). 
700 ml/ha Roundup. 
1.0 L/ha Spray.Seed + 20 g/ha Glean. 
Tr 9 scarified 10 cm deep (with combine). 
Sown 50 kg/ha Eradu, 50 kg/ha D.A.P. 
50 ml/ha Lemat misted. Cutworm. 
50 ml/ha Sumicidin misted. 
50 ml/ha Ambush. 
Treatments Wheat yield (kg/ha) 
cm Aug. 82 1,776 be 
cm Aug. 82, Agro 20/84 1,949 b 
& 84 1,707 be 
cm I 84 1,854 be 
83 & 84 1,673 be 
Aug. 86 3,161 a 
83 1,781 be 
83 1,792 be 
9. Scarify 10 cm every year 1,825 be 
10. DDC every year 
Significance 
5'lt. LSD 
1,636 c 
< 0.001 
252 
Response to scarifying. Residual effect of ripping was only small. Large 
response to newly ripped treatment 6. 
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Additional measurements 
Maturity cuts for TDM, grain, head numbers, 1000 grain weight. I 
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84WH39 Two Machines at Two Speeds of Ripping - Wongan Loamy Sand 
This trial was conducted in 1984 and was in pasture 1985 and 86. In 1984 the 
Paraplow did not loosen the soil as well as the Agrowplow. Paraplow fast 
yielded less than the other treatments. Scarify was well down. % clover in 
1985 was not affected by the 84 treatments. 
Date 
22/S/87 
27/5 
13/6 
18/6 
817 
Operation 
50 ky/hd D.A.P. ~orked in as site cultivated with 28 run 
combine. 
Roundup spray on paddock (and across trial· site). 
1.0 L/ha Spray.Seed + 20 g/ha Glean. 
50 kg/ha Eradu sown across plots. 
30 kg/ha urea topdressed across. 
1984 Treatment Wheat yield (kg/ha) 
1984 1987 
Scarify 10 cm 979 1,237 a 
Agrowplow 4.5 kph 1,714 1,788 c 
9.0 1,920 1,799 c 
Paraplow 4.5 kph 1,802 1, 612 be 
9.0 1,573 1,532 b 
Results very similar to 1984. Good residual response to ripping compared with 
82WH49 which is alongside. 1987 significance p = 0.002, 5% LSD = 219 kg/ha. 
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85WH41 Depth of Ripping by Shank Spacing 
Unreplicated 7 depths by 5 shank spacings with 5 replicated direct 
drill/scarify comparisons within the trial. Wongan loamy sand in lupins 
1984. Wheat 1985 but harvester problems within this trial design gave large 
plot variation which could not be fitted to curves. The average response was 
DD 1431, scari 1698, rip 1875. In 1986 the replicated DD and scarifier 
comparisons with barley yielded 1765 and 3038 kg/ha, a 1273 kg/ha (72%) 
response to scarifying. Scarifying yield was nearly equal to the best yield 
from the residual effecc of the 1985 ripping. 
Date 
7/5/85 
13/5/87 
16/5 
917 
Ripping depth 
in 1985 (cm) 
10 
15 
20 
25 
30 
35 
40 
Average 
Operation 
All ripping treatments with Agrowplow. Depths 10-40 cm in 5 
cm intervals. 
Tyne Spacing Y., 1, 1%, 2, 2% times normal spacing of 
33 cm. 
Sown to wheat 1985, barley 1986. 
2.0 L/ha Simazine + 1.0 L/ha Spray.Seed. 
24 run combine sown with 100 kg/ha Danja lupins across plots. 
150 ml/ha Brodal. 
Lupin yield (kg/ha) 
Agrowplow shank spacing (cm) 
16.5 33 49.5 66 82.5 Average 
1,000 1,055 1,092 1,333 1,037 1,103 
1,166 1,037 1,083 1,046 1,203 1,107 
1,129 1,463 1,213 1,148 870 1,164 
972 1,083 1,000 1,166 879 1, 020 
1,231 1,250 1,324 1,203 1,148 1,231 
972 1,074 1,111 1,398 1,037 1,118 
1,203 1,250 1,083 1,101 1,203 1,168 
1,096 1,173 1,129 1,199 1,053 1,130 
Results again variable. Possibly a slight indication of residual effects of 
the ripping on lupin yield (see below). 
Within the trial are 5 replicated comparisons of scarified and direct drill. 
The scarifying was in the wheat (1985) and barley (1986). The residual effect 
of this scarifying was significant in 1987. 1124 kg/ha compared with 
1088 kg/ha, p = 0.014, 5% LSD 24 kg/ha, CV% a record low 1.2%. By comparison 
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the unreplicated residual of ripping yield but averaged over 12 plots (16.5, 
33 and 49.5 spacings for 20, 25, 30, 35 cm depth) yielded 1152 kg/ha. 
1000 grain weight for DD vs SC not significant (p = 0.36) with an average 
159 g. 
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85WH62 Depth of Ripping by Shank Spacing - Wongan Loamy Sand 
Trial is the same as 85 WH 41 however during the ripping operations (7/8/85) 
in the pasture, measurements for pull and fuel usage were made and 21.5 cm 
spacing was the closest that could be tested. In 1986 there was a 406 kg/ha 
(19%) response to scarifying. Still waiting on Biometrics for depth by 
spacing curves and surfaces. 
Date 
9/4/87 
27/5 
10/6 
11/6 
16/6 
3017 
Ripping depth 
1985 
10 
15 
20 
25 
30 
35 
40 
Operation 
Wheat stubble burnt. 
0.75 L/ha Roundup across site. 
2 spare plots Agrowplowed 30 cm deep, 33 cm spacings. 
Scarify treatment at 10 cm with a combine on 3 of the 5 
previous scarified plots. 
1.0 L/ha Spray.Seed + 20 g/ha Glean. 
Each plot sown with 50 kg/ha Eradu + 50 kg/ha DAP with harrows 
behind combine. 
50 kg/ha urea TD by hand on each plot. 
Wheat yield (kg/ha) 
Agrowplow shank spacing (cm) 
21.5 33 49.5 66 82.5 Average 
2,592 2,321 2,274 2,508 2,208 2,381 
2,555 2,676 2,489 2,124 2,424 2,454 
2,705 2, 770 2,742 2,620 2,274 2,622 
2,255 2,620 2,508 2, 723 2,508 2,523 
2,676 2,854 2,789 2,639 2,555 2,703 
2,321 2,405 2,723 2,808 2,386 2,529 
* * 2,555 2,508 2,892 n.a. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
* These plots were not ripped in 1985. Ripped this year (see operations) and I 
yielded 3659 and 3706 kg/ha. 
Direct drill average 2231 whereas the residual of rip treatments 22%, 33, 11 
49% for depths 20, 25, 30, 35 cm average 2614 kg/ha. 
Scarified this year (3 reps) was 2311 compared to DD 2254 (last year there was I 
a 406 kg/ha (19~) response to scarifying) and the residual effect of 
scarifying on 2 reps was 2307 compared with DD of 2214. 
I 
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The new ripping average 3682 kg/ha, well above any of the residual effects of 
ripping the difference being partly due to recompaction of those previously 
ripped and possibly partly due to possible extra moisture storage remaining 
after the roughly 1 t/ha less crop grown there last year (compared with 
ripping). 
New rip response over DD for the 2 reps was 1444 kg/ha or 64.5~-
Additional Measurements 
Total dry matter, head numbers, grain yield and 1000 grain weights from mature 
cuts 23/11/1987. 
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86WH4 Two Times of Seeding, With and Without Ripping, 7 rates of Nitrogen, 
One Rate N Applied Late 
Trial by Mason and Jarvis showed an enormous response to ripping (2 t/ha) in 
I 
I 
1986. This was in the same paddock as the previous trial. Ripped with no N I 
yielded more than unripped ·.with up to 480 kg/ha Agran 340. Early seeding was 
better than late. See M. Mason's 1986 Experimental Summaries. 
In 1987 the site was recropped with Eradu direct drilled on June 11. No 
nitrogen was applied. 
1986 
Treatment 
Early sown 
Late sown 
No rip 
Rip 
1986 
1,673 
1,107 
756 
2,024 
There was a response to N to 160 kg/ha of Agran 34.0 in 1986. 
1987 
(residual effect) 
1, 065 
1,542 
937 
1,671 
Note the extra removal of water and nutrients by the early sown in 1986 
resulted in lower yield the following year. Part of the lower response to 
ripping in 1987 would also be due to this, as well as some recompaction. 
The response to resi~ual N was significant in 1987 however this varied under 
previously early and late sown (interaction significance p < 0.05). On the 
previously early sown only the 240 and 480 Agran had any residual and yields 
were not significantly different. There was a large significant response to 
residual Non the previously late sown (700 kg/ha response). 
See Mason's Experimental Summaries for more details. 
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86WH43 Deep Ripping Response by Wheat and Barley Varieties - Wongan Loamy Sand 
The site was in a paddock sown to wheat for several years. There was a marked 
compaction pan with maximum strength at 17.5 cm depth. In 1986 ripping 
p < 0.001. Species p = 0.038 (5% LSD= 315). Interaction n.s. Aroona gave 
the largest response however the interaction of species and ripping was not 
significant. 
Date Operation 
·- - ---·--····--·----------~~~-------------
27/5/87 Roundup sprayed across site. 
11/6 1.0 L/ha Spray.Seed + 20 g/ha Glean. 
12/6 Sown across last years plots with 50 kg/ha Eradu, no super. 
12/7 70 kg/ha urea topdressed. 
July 1.0 L/ha Hoegrass + wetter across site. 
4/8 350 ml/ha Diuron + 400 MCPA. 
Wheat yield (kg/ha) Response to 1986 
Variety DD Ripped residual of ripping 
Aroona 
Canna 
Eradu 
Jacup 
Kulin 
Millewa 
O'Connor 
Stirling 
Averages 
1986 
1,284 
1,285 
1,267 
1,324 
1,314 
1,362 
1,273 
1,253 
1,295 
1986 t:,.y 
1,851 567 
2,009 724 
1,822 555 
1,933 609 
2,032 718 
1,968 606 
1,997 724 
1,903 650 
1,939 644 
Response to ripping residual was significant p = 0.026 and was 644 kg/ha or 
50~. This is close to half the first years response of 1334 kg/ha or 104~. 
Residual effect of varieties and the interaction with ripping was not 
significant. 
1000 grain weight was slightly (significant) higher on the previously ripped 
plots as it was in 1986 for all varieties. 
% 
44 
56 
44 
46 
55 
44 
57 
52 
50 
In 1986, grain protein was reduced in all varieties by ripping. O'Connor was 
well down on Stirling and the wheat varieties. 
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86WH66 Time of Ripping, Pre and Post Seeding - Wongan Loamy Sand 
As newly ripped ground is difficult to seed with problems of combine and 
air-seeder flotation, depth of seeding etc., a few farmers are ripping atter 
seeding but pre-emergence. 82M 61 (1982) gave a large plant kill with ripping 
6 weeks after seeding. In 1986 there was a 1. 8 t/ha response to ripping 
around seeding time with less response as the time delay increased after 
seeding. 
Date 
27/5/87 
10/6 
1217 
3/8 
Time of ripping 
1986 
Nil (DDC) 
6 DBS 
!AS 
3 DAS 
7 DAS 
16 DAS 
Significance 
5% LSD 
Operation 
Roundup sprayed across site. 
~own with Eradu 50 kg/ha. 
70 kg/ha urea topdressed. 
350 ml/ha Diuron + 400 ml/ha MCPA. 
Wheat yield 
kg/ha t::.y % Response 
to 1986 rip 
1,039 a 
2,081 c 1,042 100 
2,041 c 1,002 96 
1,988 be 949 91 
1,842 b 803 77 
1,997 be 958 92 
p < 0.001 
188 
The average residual response was 951 kg/ha or 91.5%. In 1986 the rip 
response averaged 1517 kg/ha or 206%. 
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87WH55 Ripping Times Pre and Post Seeding with Two Seeding Rates 
Alongside a similar trial cropped 1986 (86WH66). 
Date 
27/5/87 
10/6 
13/6 
17/6 
24/6 
917 
7/8 
Time of ripping 
Operation 
Roundup across site. 
Agrowplow 30 cm IBS and !AS Eradu 44 and 64 kg/ha, no 
fertilizer. 
Agrowplow 3 D.A.S. 
Agrowplow 7 D.A.S. 
Agrowplow 14 D.A.S. 
Plots hand topdressed with 70 kg/ha urea. 
1.5 L/ha Hoegrass + 1.4 L/ha Brominil M across trial. The 14 
D.A.S. ripping was in more moist conditions than the 3 or 7 
D.A.S. 
Wheat yield (kg/ha) 
Sown 44 kg/ha 64 kg/ha Average 
Nil (DDC) 771 980 875 
IBS 1,787 2,406 2,096 
IAS 2,207 2,487 2,347 
3 days 2,219 2,663 2,441 
7 days 1,880 2,102 1,991 
14 days 1,810 1,950 1, 880. 
Average 1,779 2,098 1,938 
Yield is from the middle six harvest rows, i.e. not affected by wheel slip 
during the ripping operation. Ripping and seeding rate significant at 
p < 0.001. 5~ LSD 288 and 166 respectively. Interaction n.s. 
The 7 and 14 day treatments final establishment in the wheeled areas was very 
reduced and there was some effect on the 3-day treatment. Seeding rate made 
no difference. 
Average rip response 1276 kg/ha (146~). Seed rate response 319 kg/ha (18~). 
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Rep 3 and 4 had a lot more brome grass (and radish until the late spray). 
Average yield in rep 1, 2 was 2369 compared with 1508 where there was weeds. 
Comparing the treatments between these weed situations, weeds reduced DDC 
yield by 631 kg/ha (53%) but average of the rips by 906 kg/ha (35%), This 
stresses the importance (and better economics) for more attention to weed 
control in ripped (higher yielding) crops. 
Also, the higher seeding rate increased yield more (by 408 kg/ha) in the weedy 
situation compared with 230 kg/ha in the weed free. 
Additional Data 
Plant establishment counts between and within wheels. 
TDM, grain wt, head numbers, 1000 grain wts for DDC and rip IBS. 
Within rip plots with 2 rates of seeding, correlation of establishment/m2 
with yield, r2 = 0.61, p < 0.01, n = 10. With yield increasing by 
14.3 kg/ha/plant established 34 days after seeding, which is equivalent to 
6.8 kg/ha/kg seeding rate, in the range equivalent to from 33 to 60 kg/ha 
seeding rate. Anyone interested can split this into plus and minus weeds as 
I've done above. 
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El MISCELLANEOUS TRIALS 
Includes fallowing, time of seeding, rates of seeding, phosphate banding 
depths. 
86M79 Fallowing and Deep Ripping with Two Times of Seeding on Sandy Clay Loam 
Date 
2817/86 
2917 
April 87 
215/87 
14/5 
15/5 
9/6 
26/6 
917 
Operation 
1.0 L/ha Roundup + 0.5 L/ha Dicamba onto spray plots pasture. 
Rip treatments 13 cm and 27 cm, scarify treatment 9-10 cm. 
Soil surface dry and moist underneath but very difficult 
ripping. 
Pasture burnt where would carry fire. 
Whole trial area scarified 5 cm. 
Scarified and harrowed down all plots. 
Seeded 1st T of S 50 Gutha 60 super. 
2nd T of S. 
1.4 L/ha Brominil M on 1st T of S. 
1.0 L/ha Hoegrass over whole site. 2nd T of S did not require 
Brom. M. (Odd doublegee.) 
Fallowing/ripping 
treatment Heavy 
Wheat 
grazed* 
yield (kg/ha) 
Paddock grazed 
E L E L 
1-2. Nil 760 864 830 910 
3. Chemical 1,406 1,558 1,199 1,470 
4-5. Chem + Scarify 1,551 1,611 1,470 1,636 
6. Chem + Rip 27 cm 1,443 1,558 1,484 1,582 
7. Rip 13 cm 833 891 884 952 
8. Rip 27 cm 952 959 1,030 1,060 
Average 1,157 1,239 1,150 1,269 
* During the pasture phase half of the trial was grazed heavily and half not 
(unreplicated). 
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Main treatments and T of S significant, p < 0.001. Interaction n.s., 
p = 0.68 in heavy grazed and 0.21 in paddock grazed. 
Large response to fallow, particularly cultivated fallow. Apparent small 
ripping response probably due to semi fallowing effect. Late seeding was 
better. The larger advantage of late seeding in the paddock grazed area was 
p£obably due to better barley grass control. 
Measurements 
Soil water - D. Tennant 
Pasture reduction from ripping-ratings and cuts. 
Plant establishment, TDM, head numbers, yield from cuts, 1000 grain wts, 
maturity dates. 
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87M2 Banding Superphosphate at Depths Below the Seed - Newland, Yellow 
Sandplain, Carrabin - Jarvis & Bolland 
Rates of super were drilled at depths with narrow points before seeding to 
examine if super remaining in moist soil during the season was more effective. 
Date Operation 
7/5/87 75 kg/ha Agran 34.0 topdressed. Gypsum, Cu, Zn, Mo mixture TD 
at 100 kg/ha and chisel ploughed in with harrows on. 
15/6 Sown 50 kg/ha Gutha after P drilled in. Moist seedbed dry on 
top 1 cm. 
Wheat yield (kg/ha) 
Super rate Super banding depth (cm) 
(kg/ha) 3 with seed 3 5 7 9 11 
82 807 562 722 665 709 573 
110 835 738 780 1,083 631 842 
154 1,136 728 1,105 1,130 1,123 991 
214 1,220 1,081 1,114 1,376 1,336 1,371 
328 1,512 1,459 1,628 1,695 1,407 1,435 
430 1,484 1,461 1,640 2,034 1,473 1,870 
Average 1,166 1,005 1,165 1,330 1,113 1,180 
Nil super plots yielded nil. 
There appeared to be an advantage to banding at 7 cm depth (4 cm below the 
seed). At 3 cm mixing by the seeding operation resulted in reduced yield 
(similar to a topdressing effect). The deeper placed super resulted in P 
deficiency in the seedling wheat before its roots reached the P. 
13 
627 
716 
1,114 
1,112 
1,569 
1,677 
1,146 
Bill Booth has now built a machine for this type of trial so that it can super 
and seed in the one pass. This will be suitable for testing P, Rovral etc. 
banding below the seed. 
Additional Data 
Cuts with time; P uptakes; mature DM, head numbers, GY, 1000 grain weights. 
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81SG1 Kumarl Soil - SGRS - Crop/Fallow Rotation 
An old Mike Bolland trial looking at chemical and cultivation fallow. This 
year split for nitrogen treatments. 
Date Operation 
20/8/86 Spray-fallow 2.0 L/ha Spray.Seed. 
22/8 Scarify fallow. 
26/5/87 Roundup 1.0 L/ha whole trial. 
4/6 Sown 59 Gutha, 119 kg/ha plain super. 
15/6 Agran treatments topdressed. 
Agran 34.0 Wheat ¥ield (kg/ha) 
Rate (kg/ha) Spray fallow Cultivated fallow 
0 1,856 2,116 
20 1,953 1,985 
40 1,997 2,102 
60 1,707 2,002 
80 1,762 1,982 
100 1,798 1,985 
150 1,719 1,993 
200 1,853 2,102 
Average 1,831 2,033 
Cultivated fallow yielded more than sprayed fallow (p = 0.006, 5% LSD= 139). 
No nitrogen response. Interaction not significant. 
85SG28 also includes fallow. 
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87SG32 and 33 Rate of Seeding-Wheat on Kumarl Soil 
Continuing work commenced by M. Boll~nd in 1979. Now responsibility of 
R. Jarvis. 
Two trials, adjacent to each other; one on fallow, one on medic ley. 
Date 
24/9/86 
3/3/87 
4/5 
18/5 
2215 
24/6 
Rate of seeding 
kg/ha 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
Average 
Significance 
5% LSD 
Operation 
87SG32 Fallowed with disc plough. 
"---- .· 
SG32 blade ploughed for summer weeds. 
,J 
SG33 scarified. 
Both trials worked back with a combine. 
Both sites sown with cone seeder combine float with Gutha and 
104 kg/ha plain super. 
Gutha seed laboratory tested at 92% normal seed germination, 
6% abnormal. 
0.5 L/ha Hoegrass + W. Both sites very clean. 
Wheat yield (kg/ha) 
SG32 (fallow) SG33 (ley) 
2,369 d 1,273 e 
2,739 cd 1,768 d 
2,881 be 2,129 c 
3,048 abc 2,420 b 
3,108 abc 2,411 b 
3,126 a be 2,630 ab 
3,209 ab 2,657 ab 
3,173 ab 2,634 ab 
3,465 a 2,723 a 
3,209 ab 2,827 a 
3,033 2,347 
< 0.001 < 0.001 
372 267 
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I 
Significant response to rate of seeding. Apparent (trials adjacent) response 
1 to fallow of 700 kg/ha. 
Duncan analysis shown in table however a regression is best to show the 
effects of rates. In SG32 (fallow) a fitted quadratic showed maximum yield at 
85 kg/ha seeding rate (Y = 3287 kg/ha). 90~ of maximum was at 38 kg/ha 
seeding rate (2958 kg/ha). Jerry Lemon did plant establishment counts but 
these were very variable because of the small area counted. When these were 
_graphed against yield however, 90~ of maximum yield was achieved at 
80 plantslm2 which was equivalent to a seeding rate of 37 kg/ha. 
SG33 (ley) produced maximum yield at 84 kg/ha seeding rate, and 90% of maximum 
at 50 kg/ha. 
Despite the scatter of points at the higher seeding rates, there still 
appeared to be an upward trend above rates required to produce 90~ of maximum 
in both trials. Based on this year's data, and taking into account problems 
farmers face with poor germinations and weed competition, the small cost of 
increasing seeding rates should pay. 
Similar results have occurred in Bolland's trials in previous years and I'll 
(sometime) be putting it all together. 
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87SG34, 35 Time of Seeding on Fallowed and Ley Kumarl Soil 
This work follows on Bolland's previous years of T of S work. 
Date 
24/9/86 
3/3 
4/5 
18/5 
25/5 
1/6 
10/6 
17/6 
24/6 
Seeding 
(1 = May 18, 
1 
8 
14 
23 
30 
37 
Average 
Significance 
5% LSD 
6 
Operation 
SG34 ploughed fallow. 
SG34 blade ploughed dry. 
SG35 scarified just moist. 
Both sites worked with combine and Tl seeding, wet conditions, 
59 kg/ha Gutha, 119 kg/ha super. 
T2, soil moist. 
T3, dry surface, moist seedbed. 
T4, wet. 
T5, moist. 
T6, dry surface, moist seedbed. Tl, 2, 3 sprayed with 
Hoegrass at 0.5 L/ha in SG35. 
SG34 weed free. SG35 had very bad rye and barley grass in 
T5. Season broke on May 11 and 12 (44 mm). 
day Wheat yield (kg/ha) 
D.A. Break) SG34 (fallow) SG?5 (ley) 
2,968 a 1,925 a 
2,915 a 1,977 a 
2, 675 b 1,740 b 
2,520 b 1,559 b 
1,931 c 855 c 
1,576 d 1,036 c 
2,431 1,516 
< 0.001 < 0.001 
238 226 
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SG34 (fallow) 
SG35 (ley) 
Straight line fit of T of S against yield showed a loss of 
39 kg/ha/day. May plantings had similar yields. Then 
there appeared to be a loss of 25 kg/ha/day to 10/6 and 
then 67 kg/ha/day to 24/6. 1000 grain weight declined 
with delayed seeding from 39.7 g to 32.9 g with the last 
seeding. 
Straight line fit showed a loss of 31.5 kg/ha/day. (2nd 
last T of Shad weed problems). No yield loss initially 
then from 25/5 to 24/6 a loss of about 31 kg/ha/day. 1000 
grain weight was not affected and averaged 35 g. 
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